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SUBROUTINES SUNPK AND SREPK

SUBROUTINES SUNPK AND SREPK HAVE BEEN WRITTEN
RESPECTIVELY TO UNPACK A DATA FRAME FROM RECEIVED
DATA ORDER TO INSTRUMENT ORDER (DEFINED IN A PREVIOUS
REPORT) AND TO REPACK THE DATA INTO RECEIVED DATA
ORDER. SUBROUTINE REPACK IS USED PRIMARILY TO OBTAIN
DUMPS FOR HARDWARE DIAGNOSTIC PURPOSES.

A PERMUTATION TABLE (SCYCST THRU @SCYCND)
WHICH DEFINES THE PARTICULAR PERMUTATION FOR THIS
PURPOSE HAS BEEN ADDED TO THE IN CORE SYSTEM.

USAGE: DIMENSIBN 1A(245), 1B(245)
CALL SUNPK(IA,IB)
CALL SREPK(1A,18B)
RESTRICTION: 1A AND 1B MUST BE DISJOINT OR
IDENTICAL.

BECAUSE THE METHOD USED 1S GENERALLY APPLICABLE
TO ANY PERMUTATION AND ITS INVERSE, A BRIEF DIS-
CUSSION OF METHOD AND A FLOW CHART OF THE PROCEDURE
WIiLL BE GIVEN.

THEORY:

ANY PERMUTATION CAN BE REPRESENTED AS A PRODUCT
OF DISJOINT CYCLES, WHERE A CYCLE 1S MERELY A TRACING
OF ELEMENTS WHICH PERMUTE INTO EACH OTHER. (SEE ANY
TEXT ON MODERN ALGEBRA). FOR EXAMPLE, USING PERMUTA-
TIONS OF A SQUARE, ROTATION THROUGH 90°¢:

! 2 & 1

——n




CAN BE REPRESENTED AS (1,2,3,4) i.e. | GOES TO 2
GOES TO 3 GOES TO 4 GOES TO | AND REFLECTION ABOUT
A DIAGONAL

1 2 1 A

4 3 2 3
CAN BE REPRESENTED AS (1) (3) (2,4).

THE ADVANTAGE OF THIS REPRESENTATION IS THAT THE
INVERSE PERMUTATION IS IMPLICITLY DEFINED BY THE PER-
MUTATION ITSELF - READ THE CYCLES BACKWARDS.

METHOD:

AN INDEX TABLE IS PREPARED WITH NEGATIVE TERMI-
NATORS AT BOTH ENDS CONTAINING THE CYCLES AUGMENTED
BY THE START INDEX OF EACH CYCLE,

FOR EXAMPLE THE TABLES FOR THE ROTATION AND
REFLECTION WOULD BE:

ROTATION REFLECTION

-1 -}

1 |

2 |

3 3

4 3

) 2

ol L

2

]

THE PROGRAMS THEN SCAN THE CYCLES IN THE INDEX
TABLE IN THE PROPER DIRECTION TO PERFORM THE PER-
MUTATION.




FLOW CHART:

ENTER )

GET FIRST
(LAST) INDEX
ENTRY

<

GET NEXT
INDEX ENTRY

<:IEEE;E:>1____*_._sQ__ _ RETURN
R e e iRl

STORE FIRST
CYCLE INDEX

k;

GET CURRENT
VARIABLE

1

STORE
VARIABLE
INTO PREVIOUS
VACATED SPACE

GET NEXT
INDEX

YCLE INDEX

"
- NEXT
INDEX = FIRST

STORE CURRENT
VARIABLE

NO
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DATA STORAGE AND RETRIEVAL SUBROUTINES

Tne DATA STORAGE AND RETRIEVAL SUBROUTINES ARE DESIGNED TO
FACILITATE THE STORAGE AND RETRIEVAL OF TIME SERIES DATA
WITHOUT REQUIRING INORDINATE AMOUNTS OF CORE. THERE ARE
SIX SUBROUTINES, EACH OF WHICH WILL BE DESCRIBED.

ROUTINE: OPSN
CALLING SEQUENCE: CALL OPSN (BUFFER,NVAR)

BUFFER - FLOATING POINT ARRAY OF DIMENSION AT
LEAST 60*NVAR (120*NVAR FOR FIXED POINT)

NVAR - NUMBER OF VARIABLES

OP$N - MUST BE CALLED BEFORE ANY OTHER ROUTINES TO
OPEN THE DISKFILE (PLOTFL ON UNTIL 30) AND
SETUP FOR OTHER ROUTINES

ROUTINE:  ADDCMP (ADD COMPONENT)
CALLING SEQUENCE: CALL ADDCMP(A,1)
A - VARIABLE TO BE ADDED
I - INDEX OF VARIABLE SNNAR

ROUTINE: RETRIV
CALLING SEQUENCE: CALL RETRIV(VECT,!I)
VECT - VECTOR WHICH IS TO BE RETURNED

| - INDEX OF VAR!ABLE

ROUTINE: CLOSE
CALLING SEQUENCE: CALL CLOSE

CLOSES DISKFILE AND UPDATES IT. REOPENS IT
FOR LATER USE

NOTE : FOR PROPER PROGRAM FUNCTIONING, ADDCMP MUST
HAVE BEEN CALLED THE SAME NUMBER OF TIMES
FOR EACH INDEX, AND THAT NUMBER MUST BE A
MULTIPLE OF 60.

14




ROUTINE: (LOSE

CALLING SEQUENCE: CALL CLOSE

CLOSE DISK FILE AND UP DATE IT, REOPEN IT
FOR LATER USE.

NOTE: FOR PROPER PROGRAM FUNCTIONING ADDCMP MUST MAVE
BEEN CALLED THE SAME NUMBER OF TIMES FOR EACH
INDEX AND THAT NUMBER MUST BE A MULTIPLE OF 60.

. ROUTINE: OPSNI, CLOS)

CALLING SEQUENCE: CALL (OPSNY) (IFIRST, ILAST)
(cLoss1)
(FROM)

(OPSN] RETRIEVES)
(CLOS! STORES ) ODATA BETWEEN IFIRST AND ILAST (10 ) DISK.

EXAMPLE: A TAPE EXISTS IN THE FOLLOWING CARD IMAGE FORMAT.
RECORD | - Alphabetic (D,

RECORD 2 - n) - X) - Xpp - OBSERVATIONS OF 20
VARIABLES (20Fb.9) n<2401

PROBLEM: TO STORE THNE DATA MATRIX ON DISK, LATER
TO PRINT OUT THE DATA VARIABLE BY VARIABLE.

DIMENSTON TDEA0) BUFFERELZ00) X(eV)
COMMON ZXXXX/ TDWN
RUWIND &1

|

] READ (101000 1D

100 FORMAT (&0A2)
N=O

CALL OPSNIBUFFLR20)
1 READ (21 elVl) X
101 FORMAT (20FAQ0)

IFCTOCHN (21 1) 200500
& VACKSPALE 21
WO TO 1

J NaNe+)
VO 9 l=le &0
O CALL ADLDCMBP (XL )

GO 1O 1)
4 NADD=MODINGGO)
IF (NADDe tQe 0) GO TO W9

DO o 1*1eNADD
(RIS ISR L AL}
6 CALL ADLCMP (0600 V)

W9 CALL CLOSTClD DALY
STOP
END
OIMENSTON [O(al e VECTEL400)
. CALL ORPSNIVLCT 0D
CALL OFSNLLIDeIDIS))

N=lQ(al)
DO 1 =l
CALL RETRIV (vt (Tl
ORITE (Selud) (OGO edelead e (VECT (UG
I WRITE (50100 CTDGUY e Us 10800 (VLT UYL aND
TOO FORMATOIHLQ0AL /(X eI F @) )

tND
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C.

TEKTRONIX PLOTTING ROUTINES

A SERIES OF PLOTTING ROUTINES HAS BEEN ADDED TO THE SYSTEM
TO ENABLE PLOT FILES IN VARIAN DATAPLOT FORMAT TO BE OUTPUT
TO THE TEKTRONIX 4O14. THESE ROUTINES SCALE A STATOS PLOT
SO THAT ONE INCH ON THE STATOS EQUALS ONE INCH ON CRT, NOT
ON THE HARDCOPY. THESE ROUTINES ARE TRANSPARENT TO THE
USER, WITH THE FOLLOWING EXCEPTIONS:

1) CARE SHOULD BE USED WITH NEGATIVE ORIGINS (in inches)

2) PRINTS BEYOND THE SCREEN LIMITS END UP AT THE RIGHT
HAND AND TOP LIMITS OF THE SCREEN

3) ALL CHARACTERS ARE PLOTTED AT THE CURRENT
CHARACTER SI12E (see TEKFNC below) AND UPRIGHT-ORIENTATION

4) SPECIAL CHARACTERS HAVE NOT BEEN IMPLEMENTED

5) MINIMIZATION OF STATOS SORT AND PLOT TIMES MAY
INCREASE TEKTRONIX PLOT TIMES

IN ADDITION, A SUBROUTINE TEKFNC HAS BEEN WRITTEN TO ENABLE
THE USER ACCESS TO TEKTRONIX FUNCTIONS.

USAGE :

TO OUTPUT TO THE TEKTRONIX, ADD THE FOLLOWING SUBROUTINES
TO ANY DATAPLOT PROGRAM:

SUBROUTINE DPSORT
CALL CRTPLTY
RETURN

END

SUBROUTINE DPPLOT
RETURN

END
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TO USE TEKTRONIX FUNCTIONS:

CALL TEKFNC(1)

FUNCTION
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DATA ANALYSIS




A program to produce magnetograms from the AFGL
Magnetometer Network data was written. The program is
to be run on the Varian computer and the magnetograms
are hard copies of a Cathod Ray Tube (CRT) display.

The program is run by typing in on the CRT keyboard
/LOAD, DEMO

The program DEMO then prompts the programmer
ENTER START HOUR OR 99 FOR BOT.
93 FOR CURRENT TAPE POSITION, 97 FOR DISK DATA
If you want to begin the magnetogram at a particular hour
enter that hour as hh. If the magnetogram is to begin
at the beginning of the TAPE (BOT) enter 99, if it is to
begin from the current position of the tape enter 93.
[f the magnetogram is to be made from data already on
disk enter 97.
ENTER START TIME FOR GRAPH IF DIFFERENT
The magnetograms should begin on the hour, but if the data
to be plotted do not begin on the hour, enter a starting
hour. For example say the data begin at 17:37, the
programmer may enter 17 as the starting hour of the
magnetogram. otherwise enter RETURN
ENTER START DAY IF DIFFERENT FROM CURRENT TAPE DAY
If the tape is positioned on day 213 for example and you want
a magnetogram beginning on day 214 then enter 214. OQOtherwise
enter RETURN.
ENTER NUMBER OF HOURS AND NUMBER OF PERIODS IF NOT 1 (HHPP)
Enter the length of the magnetcgrams in hours and the
desired number of magnetograms. If you want seven eight
hour magnetograms enter 0708. If only eight hour magnetogram
is wanted enter 08.
AUTO HARD COPY (Y,N)?
I[f you want hard copies of the magnetograms produced auto-
matically enter Y, if not enter N.
INDIVIDUAL PLOTS, OVERLAY PLOT, OR BOTH (I,0,B)7?
I[f you want an individual plot of each station and no overlay
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enter I, if you want an overlay and no individual plots
enter 0. If you want both enter B.

DEMO is a highly automated program. Once all the
entries have been made all that is required of the
programmer is that he change the tapes if the magnetogram
requires more than one tape and that he terminate the
program. The program is terminated by simply entering a
/ RETURN.

An example of the prompting sequence and the resulting
magnetograms is shown in Figures 3 thru 9. These are the
plots of X, Y, and Z components of the seven network
stations, in crder: MA, FL, MI, WI, SD, CA, WA. Figure 10
is a composite of all seven stations.

Figures 1 and 2 are plots of LINCHK for the selected
date of the magnetograms, and give an overall view (for
that date) of the quality of operation of the network for
each station.

To use LINCHK

Load the tape of interest and type on the CRT
keyboard /LOAD,LINCHK




ENTES START HOUR OR 99 FOR BCT,
g3 FOR TURRENT TRPE POSITION, €7 FIOR DISK [WTw
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ENTER START TINE FOR GRAFH IF DIFFERENT

ENTER START DAY IF DIFFERENT FROM CURRENT TAPE DAy
E'ITER NUMBER OF HOURS AND # OF PERIODS IF NOT 1 (KHPP)

Y;UTO HARD COPY (Y,N)?
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33




MA

FL

nI

vl

SD

(o)

WA

FL

LD

Wi

8048 /00:04 TO B8048-/12:46

o
.
S S e
N i
RSSO IR Fapsee> v
[ ' [
| | |
 SESET T
o e
+ T v
e
proengr ey
| Laskd
e ML
PO [ r, L ag,
(2] (1] 12
e T
! | |
W
R s
M
-
l { | i

EILE




8048-00:04 TO 8048-/121:1486

| | !
L i i ;
. .

FL | N hal
o SR P e _.Al_f

| ! |

"i i 8 |
T i T

Vi kv b
sD '! i !
I v PV N

1 i i
A1 L
uA R |
ol [ TR

(1] (] | 12

{ nbiy

I B T
M‘TM

FL ; i i
. .

- . e

sD R e
cal e e

poia ] I i
|4ni | | |

Figure 1.

FILE c




ror o ————
VS . o >

TO 80S50/03:&e7

12: 4606

go 48

P J
‘ i

puy

1e

94

ce

1€

FL:

NI,

el

oy,
\

Add

Wi

Figure 2.

35




‘¢ a4nbL4

JWIL TYSH3ININN
ooct 0000 eoct 0000 0oct

ek

e

vu BL/Lis@

overs

o1




0021 0000

‘§ 3unbL4

JWIL TUSAININN
ooct 0000 002t

0000 eect

T T e

R e

14 8 /L€




B

T L :

0oct 0000

002t

‘G 24nblL 4

JWIL TvS¥3ININN

0000 00c1

T

T

0021

IuW

8v08

0t -

38

wal,




LE A

PVPR Y dlas N m

S ——
ey e

‘Q 34nbL4

JWIL TYSY3ININN
202t 0999 0oct 0009 oect 0020 oocl

T

4 | " A

Tt A e —— et

0S-

0.9S5S

et

39




|
k!
4

*/ 34nbL4

3WIL TYS¥3ININN

00ct 0000 0oct 0000 00ct 0000 2002t
T T T T : & omi
X I erssl
“ 90S
& 0S-
|
0S
0t -
> 088%3
| _ | oe
as 8s/7L1/72 8¥08

40




‘g 94nbL 4

JWIL T9YS¥3NINN

002t 0000 002t 0000 ooct 0000 0021
N ) ] L4 . L § T ~ ov-
O
AT oL
_ by
m
¥ ' 95
3] 1 QV'
] ”
i
Nw _
: )é\\\ 4
vy 8L/LVsC 8r08

TR Ny e e w4 e A



-
‘g 94nbL4
JWIL 1YSHININN :
0021 0000 0021
b i i |
X =
&
| o
A mw. ...... - <
!
|
. _
“ B
| :
zr
X _} o2

oM 84 L3/ 2 8v08




‘01 34nbi4

3WIL TYSY3ININN
eect 0009 022t

e




